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General Description 


The OPTi 82C929 is an integrated digital sound 
controller for PC sound applications. 820929 is 
compatible with Sound Blaster?™, Ad LibTM, 
MPU-401, and Microsoft Windows Sound 
System 2™M_ 


The 82C929 16-bit Sound Controller provides 
all of the digital functions and interfaces for the 
Sound Blaster-compatible and Microsoft 
Windows Sound System-compatible card. The 
82C929 is intended to provide an integrated 
audio solution for business audio, 
educarional/entertainment sound and 
multimedia applications. , 


The 82C929 includes the functions of AT Bus 
interface, Sound Blaster !M -compatible Digital 
Audio Processor, MIDI interface, Windows 
Sound System! interface, FM synthesizer 
interface, Wave Table Synthesizer interface, 
Game Port timer, Codec/Mixer interface as well 
as interfaces to four different types of CD 
ROM's. All DMA and interrupt selections are 
software programmable. The 820929 provides 
enough driving capabilities for AT-Bus 
interfaces and thus eliminates the need for 
external buffering. There is also a power-down 
mode for power-conscious system designs. 


Features 


- Integrated sound controller compatible with 
Sound Blaster, 
Ad Lib, and 
Microsoft Windows Sound System. 


- 8 or 16-bit sound dara: 
Sound Blaster 8-bit Audio up to 
44. 1KHz stereo 
Windows 8/16-bit audio up te 48K Hz 
stereo 


- Integrated MIDI UART with 8-byte FIFO for 
both in and out with MPU-401 interface. 


- Direct OPL2/OPL3/OPL4 interface 
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- 820929 
Multimedia Audio Controller 


- Built-In Game Port Timer 


- CD ROM interface for 


- All interfaces are software programmable 
including 

V/O Address, 

IRQ, and 

DRQ. 


- 24mA drivers for direct AT Bus interface 


* = Powerdown mode 


- Silence mode to turn off all audio functions 


Applications 


Together with the Yamaha OPL3 FM synthesis 
chip and a 16-bit Codec such as Crystal 
Semiconductor 4231 or Analog Devices 1346, 
82C929 provides the integrated solution for the 
following applications: 


- 16-bit sound quality Sound Blaster + Windows 


_. Sound System Compatible Card 


- 20 Voice FM Synthesis 


- 16-bit CD-quality WAVE audio up to 48KHz 
Stereo 


- four types of CD ROM interface 
- Game Port 
~ MPU-401 and Sound Blaster MIDI interface 


- OPL4 or other wave table synthesis upgrade 


* All trademarks are those of their 
Tespective companies. This specification 
is subject to change without notice. 
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82C929 BLOCK DIAGRAM 


AT CONTROL, 


SPD{7:0] 
SPWRa 
SPRDa 
SPCSa 
SPINT 
SPPDRQ 
SPCDRQ 
SPPDAKa 
SPCDAKa 
SPPDN 
SPA{1:0] 
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PIN LIST 
PINNAME | PIN# | VO VO Type FUNCTION To/From 
AT BUS SIGNAL co 


Se 
50K p 
ns a = 


peeset ee DMA Address Enable AT BUS 
RESET 34 System Reset Input AT BUS 
50K 1 od 
ee AT 14.318 MHz clock AT BUS 
yp ; 
System Data Bus AT BUS 
DMA Acknowledge AT BUS 
$-bit DMA Request AT BUS 
DRQi 16 50Kohm 


Interrupt Request AT BUS 


IRQ7-11 bidirectional for WSS 


auto interrupt determination 


MIDI INTERFACE SIGNAL (2) 
PRXD 8S TTS Receive Data Saba | 
|TxD | mA | Transmit Data 
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[a es Fs 
73 4mA FM Clock output 
high during powerdown/ 
OPL4 Address{2 


FMCSa 72 4mA FM Chip Select, 
Asserted for IO address 
SBBase + 0-3 
SBBase + 8-9 
388-38B , 


TTL /44mA Local Data Bus FM 
5Kohm pull-up 


CD ROM INTERFACE SIGNAL (13) 
pcao.——isdLCi87_—S| Of 12m CD ROM Address 0 CD ROM 
-icSa__]_#8 (9 | ima __| ROM Chip Select__| CDROM | 


TTL/12mA | CD ROM DMA Acknowled 


se al hl PPO crc 

50Kohm pull-down 

et eee 
$0Kohm pull-up 


CD ROM Address 2 
Fan 


} 93 | O | 4mAa CD data buffer output enable a 
68 Oo CD(15:8] data buffer output 
enable 


oc a el eo AN rein = 
FM 

i ss INS 
FM 

RESETa 71 eal 12mA Buffered RESET, active low CD ROM, 
FM 


GAME INTERFACE SIGNAL (9) 


GPWRn/ External GP Timer Mode: 
OUTO/ Game Port Write Enabie 
OPL3CSa Internal GP Timer Mode: 
OQUTMX=0: OUTO 

OUTMX=1: OPL3CSn 


CDHOEn 
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Game Port Data 


CODEC/MIXER SIGNAL (19) 


SPAI1 55 TITL/4mA Codec address 
SPA0 = 50k p 


[sewage [0 ak Wii aia 
|SPRDn_ | 65 | OO] 4mA | Codec Read command” | 
psecsa | 66 [0m Cates nes 
Sept __f 67 ft | Tih Coe interrupe request | 
eg ae eee 
eg so ee eee eee 
-SEEDN __|_47_| 0. | ¢mA___1 Codes Powerdowm, sedve low [| 
27 2 


apis St_ | O |4mA ss Cp > DMA acknowledge 
ROR rs 


2, 29, 52, 79 
1, 23, 28, 40, 53, 30 
TOTAL 100 (90 Signals, 4 Vee, 6 Gnd) 


tna 
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82929 Register Map 


YO Address” 


aC Base: +0 

ALBase + 0 

ALBase + 1 

ALBase + 2 : 

ALBase + 3 . 


Mixer Address Port 


Software Reset 


SBBase + A Digital Audio Processor Read R only, Digital Audio 
Data ProcessorAO=0 


SBBase + C Digital Audio Processor Write W only, Digital Audio 


Data/Cmd ProcessorAO=1 ~ 

Buffer Status ProcessorAO=1 
SBBase + E Digital Audio ne Output | R only, Digital Audio 

| Buffer Stams F | ProcessorAO=1 _ 
WSBase + + Codec Index Reg R/W, exists in Codec and 

shadowed i in 82C929 

WSBase + 6 Codec Status R | RW. ecsu in Codec ont 
[200-207 s~=“‘é‘(séW +i Game OUUUOUURWOOOC~*~“‘C#CCSCN#” 
eas ee ee 
vec Sea [ERs a 


;MCBaser3 (SSF) | M3 
MCBasers (SF90) MC4 

MCBase+5 (SF91) MCS | ae 
MCBase+6 (SF92) | MC6 | RW 
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82C929 Register Definition 


—— 1) R/W with password, MC1[3:0] jumper initialized _ 


Sound BASEII:0 


Se ee defauit=00 jumper pins=SPAI, SPAO, GPWRn 
no jumper=000 


WSS Base Address: | 000: CD is disabled 


001: SONY 314 
00: WSBase=530 010: Mitsumi 
Ol: WSBase=E80 011: Panasonic 
10: WSBase=F40 100: Secondary IDE 
11: WSBase=604 101: reserved 
110: reserved 
111: CHIP TEST MODE 


Mode Control Register 1: 


MOD: Operation Mode 
0: Sound Blaster Compatible Mode, this is the default setting 
1: Window Sound Compatible Mode 


PDN: Powerdown Mode 

When high, 82C929 enters powerdown mode. In this mode, all internal clocks are stopped and 
FMCLX is stopped in the high level. 
Sound Base: I/O Base Address 

In Window Sound System mode, MC[5:4] selects the I/O base address among the four specified 
addresses. 
CD TYPE: Type of CD ROM Interface 


Normal Setting: 00 Hex 
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CD IRQ Select CD DRQ Select 


00: CDBase = 340 000: CD IRQ = disabled 00: CD DRQ=3 


01: CDBase = 330 : 001: CD RQ=5 01: CD DRQ=0 
10: CDBase = 360 010: CD RQ=7 10: CD DRQ=1 
11: CDBase = 320 011: CD IRQ = disabled 11: CD DRQ is disabled 
100: CD RQ=9 
101: CD IRQ= 10 
110: CD RQ=11 
111: CD IRQ = disabled 


The initial value is 03. 
CDSEL: CD ROM Base Address 

The Base I/O address for CD ROM interface. 
OPL4: Yamaha OPL4 Synthesis Chip 


When '0'", the OPL3 FM synthesis chip is assumed. When 'l', the OPL4 Wave Table synthesis 
chip is assumed, The defauit is OPL3. 


CDIRQ: CD ROM Interrupt Select 


This fleld selects the interrupt channel for CD ROM interface. 
CDDRQ: CD ROM DMA Select 


Normal Setting: 03 Hex 


CE EE ORT RN el Te a 

DAIRQ(1:0] DADRQ{1:0] FMAP | DABASE REVO 
GPMODE 

R: Chip ID Number 


"10" 


DA IRQ Select DA DRQ Select Frequency | DA Base 


00: IRQ=7 00: DRQ= 1 
01: RQ=10 01: DRQ=0 0: Normai | 0: 220 W: Bit 1 is GPMODE 
10: RQ=5 10: DRQ=3 1: Single Game Port Timer Mode 


0: External 
I: Internal 


11: IRQ is disabled 11: DRQ is disabled 


After system reset, the default value of this register is 00. This register is not jumper-initializable. 


DAIRQ: Digital Audio Interrupt Request Select for Sound Blaster Mode 


DADRQ: Digital Audio DMA Channel Select for Sound Blaster Mode 
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FMAP: Frequency Mapping Select for Sound Blaster Mode. In Normal mode, frequency is mapped to the 
nearest frequency using both crystals of the CODEC. In Single mode, frequency is mapped only to the 16 
MHz crystal of the CODEC. 


Normal Setting: 02 Hex 


ae User Progr able cae, Purpose Reg 


4] 


GPOUT[I:0]: | General Purpose Outputs. 
SBVER: Sound Blaster version. 
Defauit = 00 

Normal Setting: A2 Hex 


a Diag ostic Reg 


a ee 


SHPASS: To protect the internal CODEC shadow registers from written. 


SPACCESS: To enable access to CODEC during Sound Blaster mode. 
CFIFO: To enable command FIFO in Sound Blaster mode. 
CFIX: To enable fix for Crystal 4248/4231 synchronization delays. 


Normai Setting: 2F Hex (for CS423 1/4248) 25 Hex (for AD 1848/1346) 
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M Interface Register (write only) 


MPU401 Base MPU401 Interrupt | reserved 


I: Enable | 00: MPUBase=330 00: IRQ9 
01: MPUBase=320 01: IRQ10 Must be 
10: MPUBase=3 10 10: IRQS ‘0 
Ll: MPUBase=300 11: IRQ7 


Normal Setting: $33 Hex 


Digital Audio Processor Soft are Reset (SBBase+6) Write Ont} y hea 


RESET ='1' will perform a software reset on the Digital Audio Processor at the end of the IO write 
command. It actually sets a software reset flag. This software reset is terminated by performing another 
write at this location with RESET ='0’. A system reset will reset the software reset flag and thus 
terminates the software reset. 


All other bits are don't care. 


Digital Audio Processor Read Data (SBBase+A) Read Oni ade 


This is the data output port of the Digital Audio Processor. 


Digital Audio Processor Write Buf er Status (SBBase+C) Read Format eee 
ee eee a ee es ee ee ee ee a ee ee eee ee ee 
(SBBase+A)(6:0 


IBFULL is'l' when the Digital Audio Processor Input Buffer is full. This flag is set when the host CPU 
writes data in the input data bus buffer and cleared when the data is read by the internal Digital Audio 
Processor. 


_Digital Audio Processor Data/Command R. gister (SBBase+C) Write Format Pana =H 
7 6 2 


This is the data/command write port for the Digital Audio Processor. 
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OBFULL = | when the Digital Audio Processor Output Buffer is full. This flag is set in the Digital Audio 
Processer when data is written in the output data bus buffer and cleared when the host CPU or the DMA 
controller reads the data in the ourput data bus buffer. 


Reading this register will also clear the Digital Audio Processor interrupt request. 


Configuration Register (WSBase+0-3) Write Only 
ae eae ae pea ee ee Se a (ee a a a a ee ee 
reserved ISS WSDRO 


0: normal { 000: disabled Playback Capture 
1: auto 001: IRQ7 000: disabled disabled 
interrupt | 010: IRQ9 001: DRQO disabled 
selection | 011: IRQIO 010: DRQI disabled 
100: IRQI1 : 011: DRQ3 . disabled 

101,110,111: reserved 100: disabled DRQL 

101: DRQO DRQI 


110: DRQL 


ISS: IRQ Sense Source 


WSS Version Register (WSBase+0-3) Read Onis _ fe 
6 ] 5:0 


Channel Available IrqSense | Version 


0: DRQO/1/3 and 0: no interrupt 
TRQ7/9/10/11 available | 1: WSS interrupt active 
1: DRQI/3 and IRQ7/9 

available 
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TIMING PARAMETERS 


Min 
AT Bus Timing 

OSC (14.318 MHz) Frequeacy 14.500 MHz 
eevee eee 

OSC Low Width ae 
RESET to RSTa 
IORa/IOWa Command Width 


GC 
ae Oea aw evo fwmsy | 
EARNER [wma | [| 
a 
aes rE RTOWE Rs Taso | 
aes Rom TRATOW Rg [aa |_| = 
Sa a 
EIS A ET 
DS 


SD Hold from [ORn Rising 


DRQ Hold from IORn/IOWn Failing tpRHD 0 | 3 | os 
CD ROM/FM/Mixer/Game Part Interface Timing 


3 
SA to XCSo/FMCSo/MIXCSa {xcs 5 Lees 


XD to SD Delay txsp 
XD Read Dara Hoid 
IORn/1OWn tw XIORn/XIOWn Delay tCMDD 
IORn/IOWn to GPRa/GPWn Delay i= 


1OWn to XD Enable Delay 
Rw DR Be = a 
BAER EOAS De a 


ADI3M8 Interface Tuning 
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SPD to SD Delay 


SPD Read Dara Hold 
IORn/IOWn to SPRn/SPWno Delay 
{OWn to SPD Enable Delay 
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DC Electrical Characteristics 


Min | Max __| Units 


Higa Level Input Voltage Vin 2.4 “Vee | V Vec =min 


High Level Inpuc Voltage for Vina 
RESET 


Low Levei [Cow Devel Tapar Votage Voitage p¥o | Vecmmax max 


High Level Ourput Voltage Vec-+O.5 | Vec IOH=-4mA 

all il = 
Low Levei Ourput Voltage IOL=4MA 
iaenneeedl al vera 


= 
Input Leakage Current with 5K — a -500 Vin=0V 
pull-up resistor 
Input Leakage Current with 50K Vin=0V 
pull-up resistor 


Ban A a Rc 
Stanic or Powerdown Mode Vcc=max 
Current 


Absolute Maximum Ratings 


Ta 


Storage Temperature +125 Cc 


fates peg Tempe [TE |_ 
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oe “oO” 


DRQ as SP 


DACKn "1" 


XCSn.FMCcSn 


XIORn | 


SPRn 


SPD 


"cD" 


PDRQ 


POACKn 1" 


MAD16 Inputs MAO16 Outputs 


Register/CD/FM/Mixer/Sound Port IO Read Cycle 
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AEN tage 


DRQ Set ee 
DACKn \ / 


Si 
lOWn 
SPWr 
XIOWn 
SPD 
PDR 

PDACKn eee it a 

~MADI6 Inputs “MADI6 Cutputs 
DMA Write/Playback Cycle 
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tOKSU 


ee ® 4 tROHD 
fen CMO 


IORn 
SrPRn 
XlORn 
SPD 

RA, 
POR? Oe a a ee 8 
XDRQ i, DAK a ee eee ete 
PDACKn ee 
XDACKn : 

MAD16 Inputs MAD16 Outputs 
DMA Read/Capture Cycle 
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ose Lo BFS 
ee PF A tak be. 


RESET and CLK Timing 
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100-Pin Plastic Quad Flat Pak Pinout 
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Package Dimensions 


100 PIN PLASTIC QFP (14x20) 
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82C929 | 
Muitimedia Audio Controller 
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